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This is only possible if the width of the slit a is an exact multiple of the constant of the grating d. Close-line gratings are produced by scratching fine lines upon glass or metal by means of a diamond. The furrows made by the diamond act as opaque or non-reflecting places. According to Babinet's theorem the width of the furrow may also be looked upon as the width a of the slit. This latter then is much smaller than the constant d of the grating, so that, in any case, the first maxima, which in (86) correspond to small values of /*, do not vanish. These maxima have a nearly constant intensity, since for small values of the width a of the slit the diffraction figure which is produced by a single slit illuminates the larger portion of the field with a nearly constant intensity.
Hence, when the number m of the slits is sufficiently large, the diffraction pattern in monochromatic light, which proceeds from a line source Q, consists of a series of fine bright lines which appear at the diffraction angles 00, 0t, 02, etc., determined by
A.                            2A.                           3^
00 = o,    sin 01 = ±-j,    sin 02 = ± —,    sin 03 = ± -j, etc.
If the grating is illuminated by white light from a line source Q, pure spectra must be produced, since the different colors appear at different angles. These grating spectra are called normal spectra, to distinguish them from the dispersion spectra produced by prisms, because the deviation of each color from the direction of the incident light is proportional to its wave length, —at least so long as 0 is so small that it is permissible to write sin 0 = 0. Since each color corresponding to the different values of h in (86) appears many times, many spectra are also produced. The spectrum corresponding to h = i is. called that of the first order; that to h — 2, the spectrum of the second order, etc. In the first spectrum the violet is deviated least; the other colors follow in order to the red. After an interval of darkness the violet of the second order follows. But the red of the second spectrum and the blue of the third overlap, since 3^ < 2^r) in which \ and hralso the article by Schutt.
